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ROOTING  WHITE  PBIE  CUTTINGS 


Greenv/ood  cuttings  of  v^hite  pine  (Pinus  strobus  L,  ) can  be 
rooted  in  outdoor  propagating  beds’ according  toThe  "resu Its  of  exper- 
iments started  in  the  summer  of  1939  at  the  Hopkins  Memorial  Exper- 
imental Forest,  Williamstoivn,  Massachusetts,  The  desirability  of 
propagating  Y^hite  pine  vegctatively  has 'been  emphasized  repeatedly, 
particularly  in  reference  to  multiplying  individuals  thought  to  be 
resistant  to  Ydiite  pine  blister  rust.l/  This  species  has  long  been 
considered  a difficult  subject  to  propagate  vegetatively,  and  the 
results  of  the  present  experiments  have  indicated  a number  of  the 
important  factors  concerned.  These  factors  may  be  listed  briefly  as 
(l ) the  age  of  the  tree  from,  v/hich  cuttings  are  takenj  (2)  position 
on  the  tree  from  v/hich  cuttings  arc  taken;  (3)  influence  of  auxin 
treatmLents;  (4)  method  of  handling  in  the  propagating  bed;  (s)  indi- 
vidual variation;  (6)  presonco  of  fungi;  and  (?)  length  of  time  re- 
quired for  rooting. 


EXPERIMENTAL  PROCEDURE 


Four-inch  greenvrood  cuttings  were  collected  from  different 
positions  on  trees  of  various  ages  the  latter  part  of  July  and  early 
August  (1939),  and  treated  with  indolcbutyric  acid  (IB)  solutions  and 
dusts  containing  IB  and  naphthaleneacetic  acids  in  agricultural  clay 
in  proportions  of  1:2000  and  1:10,000,  After  chemical  treatment 
replicate  sets  of  20  cuttings  Tirere  planted  in  t^Yo  types  of  beds, 
namely,  a ”sash  bed”  covered  at  night  by  glass  and  containing  partially 
rotted  horse  manure  and  bedding  stray/  under  a 6-inch  layer  of  a 3r2 
sand-peat  mixture,  and  the  open  type  of  bed  covered  with  burlap  shade 
frames  only  and  containing  an  8-i.nch  layer  of  the  same'  sand-peat  mix- 
ture as  above.  No  rooting  had  occurred  at  the  time  of  a preliminary 
examination  in  November  of  the  same  year.  The  cuttings  v/cre  mulched 
v/ith  hay  over  v/intcr  and  kept  in  the  beds  a second  season;  the  exam- 
ination forming  the  basis  for  this  report  r/as  mndc  on  October  15-17, 
1940,  The  significance  of  results  as  presented  in  the  discussion  is 
based  on  a statistical  analysis  of  the  data  according  to  the  method 
of  Fisher, 2/ 


1/  Schreiner,  E.  J.  The  possibilities  of  the  clone  in  forestry. 
~ Jour,  For,,  £7(l):61-62,  1939. 

2/  Fisher,  R,  A,  Statisticc.1  methods  for  research  v/orkors, 

""  7th  ed.  p,  128.  1938. 
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RESULTS  AND  DISCUSSION 


The  results  of  the  various  experiments  sumiaarizod  in  Tables 
1 to  4 inclusive  show  tiiat  the  average  percent  of  vdiite  pine  cuttings 
rooting  ranges  from  0 to  55  percent,  depending  on  a nimn.ber  of  factors 
that  have  a marked  influence  on  rooting  of  this  species. 

Ago  of  tree. — One  of  the  most  important  factors  that  influences  the 
"r oo''t ing'  0 f 1/vh i to  pine  cuttings  is  the  age  of  the  trees  from  Ydiich  they 
aro  taken.  In  the  tests  suimaarizcd  in  Table  1 it  is  evident  that  the 
younger  age  classes  respond  much  more  readily  to  trea-*cment. 

Table  1.  Percent  rooting  of  cuttings 
from  trees  of  various  ages* 


Age  in  years  j 

5 

i 

10  i 

i 15 

1 

i 20 

40 

1 

Block  I 

Block  II  1 

_6_5  ^ 

0 

bJ 

__  0 __ 

45 

0 

1 

25 

1 

1 ° 

0 

i 

Average  j 

55 

i 

I 0 

20 

io 

0 

*A11  cuttings  given  uniform  treatmiont  mth 
indolcbutyric  acid  at  a concentration  of 
25  mg./l.j  collected  and  treated  July  17, 

1939,  and  examined  for  rooting  October  16, 

1940. 

In  this  experiment  no  cuttings  from  trees  older  than  15  years 
were  successfully  rooted;  also  all  of  those  from  10-year-old  trees 
died  before  any  rooting  had  occurred.  The  fact  that  no  old^r  trees 
were  propagated  under  those  circumstances  docs  not  preclude  the 
possibility  that  the  negative  results  could  have  been  due  in  part  to 
individuaj  variation  aird  to  carlincss  of  collection.  Only  3 trees  in 
the  20-yoa.r  ago  class  and  1 tree  in  the  40-year-old  class  were  sampled 
in  this  experiment.  Cuttings  from  older  trees  have  boon  rooted  to  a 
limited  extent  in  previous  experiments  at  this  station,  and  there  is 
evidence  to  show/  that  cuttings  collected  at  the  right  time  of  year  from 
60-yoar-old  trees  mil  root  quite  well, 3,/  The  fact  that  in  this  exper- 
iment no  cuttings  from  10-year-old  trees  rooted  may  bo  due  in  po.rt  to  a 
possible  difference  in  the  inherent  rooting  cc\pacity  of  individual  trees. 
Cuttings  collected  from  10-year-old  trees  from  an  entirely  different 
locality  several  v^eeks  later  (Table  3)  rooted  very  well,  and  it  is 
questionable  v;hethcr  tiioo  of  collection  was  entirely  responsible 
for  this  wide  difference. 


3/  Deuber,  C,  G.  Vegetative  propagation  of  conifers, 
Trans.,  Conn,  Acad,  A,  & Sci,,  Vol,  34  (in  press). 
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on  a ton  year  old  v/hite  pine  tree  from  which  cuttings 
of  current  season’s  growth  (indi rated  in  red)  ax’©  tak on© 
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Position  on  tree* — The  position  on  the  tree  from  vjhich  cuttings  are 
taken  (l^igT  1 ) has  a considerable  influence  on  the  amount  of  rooting 
obtained.  Table  2 summarizes  the  results  of  an  experiment  in  which 
tests  of  the  position-effect  were  made. 

Table  2,  Percent  rooting  of  cuttings 
from  different  positions  on 
the  tree* 


Cutting  types 

h 

h 

] 

h 

1 

T 

n 

L 

n 

TL 

LL 

Block  I 

0 

0 

5 

0 

0 

15 

30 

i 

1 Block  II 

0 

0 

15 

0 

15 

5 

20 

j 

1 Ave  rage 

0 

0 

10 

0 

7,5 

10 

25 

*A11  cuttings  from  10-yr*-old  trees  given  a uniform 
6-hr,  treatment  mth  indole  butyric  acid  at  a concen- 
tration of  25  mg,/l,;  collected  and  treated  July  27, 

1939,  and  examined  for  rooting  October  16,  1940, 

(see  Fig,  1 for  explanation  of  cutting  types,) 

The  rooting  response  of  the  various  cutting  types  may  be 
segregated  into  tlnree  categories,  namely,  those  not  rooting 
(Lf,  T2,  and  those  rooting  on  an  average  of  7,5  to  10  percent 

(L2,  and  TL),  and  the  type  rooting  on  an  average  of  25  percent 
(LL),  The  differences  between  these  categories  were  statistically 
significant. 

This  experiment  shows  that  cuttings  of  the  current  season’s 
growth  taken  from  a position  farthest  removed  from  the  terminal,  i,  e,, 
lateral  on  a lateral  (LL),  may  be  expected  to  root  more  readily  than 
those  from  a position  cither  lateral  to  the  terminal  grov/th  on  a side 
branch,  terminal  on  a side  branch,  or  a lateral  nearest  the  terminal 
on  the  top  of  a lO-yr.-old  tree.  This  is  of  practical  importance 
because  there  are  more  potential  cuttings  of  this  typo  (LL)  on  a vh  ite 
pine  tree  than  any  other  type.  This  position-effect  is  probably/-  the 
underlying  relationship  involved  in  reports^/  that,  in  general, 
cuttings  from  the  lower  part  of  the  tree  root  more  readily  than  those 
from  the  upper  part  of  the  tree.  These  differences  in  rooting  exhibited 
by  cuttings  of  the  various  types  m.ay  bo  due  in  part  to  a differential 
distribution  of  natural  root-inducing  auxins  correlated  with  possible 
electrical  potential  or  nutrient  relationships. 

Auxin  treatments  and  method  of  handling,— The  influence  of  vanious 
auxin  tre atmentb  and  method  oT"  handl ing  are  summarized  in  Tables 
3 and  4 for  well  mixed  samples  of  all  ty'pes  of  cuttings  collected 
August  4 from  10-yr,-old  trees, 

Doran,  W,  L,,  R,  P,  Holdsvjorth,  and  A.  D.  Rhodes, 

Propagation  of  white  pine 'by  cuttings. 

Jour,  For,,  38:823,  1940, 
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Table  3.  Percent  rof^ting  of  white  pine  cuttings 
given  various  auxin  treatments* 


bed 

Controls 

Auxin  treatm.ent 
(concentration  of  IB  in  mg./l 

.) 

Tap 

water 

only 

Dust 

only 

Solution  only 

Solution  and 

dust 

5 

10 

25 

5 

10 

25 

Block  I 

25 

45 

25 

20 

30 

40 

35 

35 

Sash 

Block  II 

45 

40 

30 

25 

35 

25 

35 

60 

bed 

Means** 

“"35.^  “ 

42.5 

‘“BT.F  ■“ 

~2F,F  ■ 

" 32.5 

32.5 

35.0 

47  .F 

Block  I 

15 

15 

30 

15 

25 

10 

20 

10 

Open 

Block  II 

25 

15 

15 

50 

20 

5 

10 

35 

bed 

- 1 

1 Means** 

20.0  "1 

15 

22.5 

35".  5 1 

r2.5"1 

7.5 

15.0“! 

22,5 

*Standard  deviation  ^ +10,819 
**GenGral  mean  for  sash” bed  = 34.2;  for  open  bed  = 19.7 


Table  4.  Significance  of  the  difference 
. beti’joen  means  in  Table  5 


Difference  'betiveen  means 

S 

ASH 

BED 

Treatment 

B 

D 

El 

? 

G 

a 

TW  only 

(A) 

7.5 

12.5* 

2.5 

7.5 

2.5 

0.0  i 

12^5* 

IB  5 mg./l . 

(B) 

5.0 

5.0 

15.0**: 

5.0 

7.5 

20.0** 

IB  10  mg./l. 

(c) 

10.0 

20,0**; 

10.0 

12.5* 

25.0** 

IB  25  mg./l. 

(D) 

10,0 

0.0 

2.5 

15.0** 

Dust  only 

(E) 

10,0 

7.5 

5.0- 

D + IB  5 mg./l. 

(F) 

2,5 

15.0** 

D + IB  10  mg./l. 

(G) 

12.5* 

D + IB  25  mg./l. 

(H) 

0 

'PEN 

BED 

Treatment 

B 

c 

D 

E 

F 

G 

H 

TVf  only 

lAT 

2.5 

TWbV 

2.5 

5.0 

12.5* 

5.0 

2.5 

IB  5 mg./^l. 

(B) 

10.0 

0.0 

7,5 

15.0* 

7o5 

0.0 

IB  10  mg,/l. 

(c) 

10.0 

17.5** 

25.0** 

17.5** 

10.0 

IB  25  mg./l. 

(D) 

7.5 

15.0* 

7,5 

0,0 

Dust  only 

(E) 

7.5 

0,0 

7.5 

D + IB  5 mg./l. 

(F) 

7e5 

15.0* 

D IB  10  mg./l. 

(G) 

7.5 

D + IB  25  mg./l. 

(K) 

— 

*Difference  betv;t3en  means  significant  (5  percent  level) 

**Difference  botif.;een  means  highly  significant  (l  percent  level) 


4. 


The  effectiveness  of  applied  auxins  in  increasing  the  percentage 
of  cuttings  rooting  in  these  experiments  vjas  influenced  considerably  hy 
the  t;^^e  of  bed  in  which  they  vjero  grown.  This  ms  particularly 
noticeable  in  the  open  bed  where  supplementary  auxin-dust  treatments 
actually  caused  less  rooting  than  vrhen  the  cuttings  w^ere  treated  wdth 
solutions  alone.  Solution  treatments  only  in  the  sash  bed  v^ere  no 
better  than  the  tap  w’ater  controls,  while  in  the  open  bed  IB  at  10  mg./l  , 
gave  significantly  higher  results.  The  highest  average  percentage 
rooting  obtained  (47,5)  ms  in  those  groups  (sash  bod)  given  dust 
treatments  after  being  immersed  in  an  IB  solution  at  a concentration 
of  25  mg,/l.  This  treatment,  vliile  not  significantly  greater  than 
dust  treatments  alono  whore  an  average  of  42,5  percent  of  the  cuttings 
rooted,  vjas  significantly  bettor  than  the  tep  mter  controls.  Rooting 
Y;as  generally  hotter  in  the  sash  bod  than  in  the  usual  open  bod,  due 
in  part  to  the  moderating  influence  of  the  glass  sash  and  the  presence 
of  partially  decomposed  material  un.de rnoath  the  rooting  medium®  This 
substratum  wus  permeated  wdth  fungi  which  may  be  a factor  in  rooting. 

Other  factors. — The  possibility  of  individual  variation,  which  has  been 
sug^ste*d~previously,  is  a potentially  significant  factor  in  the  rooting 
of  wdiite  pine  cuttings  that  should  be  given  emphasis  in  future  propa- 
gation xvork  vd-tli^this  species.  The  lack  of  information  on  proper  pro- 
cedures in  white  pine  propagation  has  limited  studios  of  this  nature  in 
the  past.  White  pine  may  be  as  variable  as  red  maple 5/  in  which  knov/1- 
edge  of  optimim  propagation  toclinique sS/  has  made  it  "possible  to  deter- 
mine the  extent  of  variation  in  inherent  rooting  ability  in  the  species. 

Under  outdoor  conditions  Thito  pine  cuttings  do  not  appear  to  root 
as  quickly  as  when  propagated  in  the  greenhouse.  Experiments  wdth  green- 
wood cuttings  taken  from  early  June  to  early  August  and  grown  in  outdoor 
beds  indicate  that  they  wdll  not  root  in  one  season,  but  must  bo  carried 
over  the  wdnter  and  into  the  following  summer  before  root  initiation 
takes  place.  Even  though  a longer  time  is  required  under  outdoor  condi- 
tions, it  is  believed  that  this  is  a more  practical  method,  for  the 
forester  interested  in  the  low  cost  production  of  stock  from  cuttings, 
than  growdng  the  material  in  the  groonhouse. 

In  nearly  all  oases  v/here  white  pine  cuttings  have  rooted  in  past 
experiments  at  this  station,  the  rooting  modia,  previously  used  for  wiiito 
pine  cuttings  and  containing  numerous  partially  decomposed  needles,  wore 
infected  wdth  several  species  of  fungi,  Doran  ot  al,ji/  also  mentioned 
that  their  rooting  medium  had  previously  been  used  for ' coniferous  mater- 
ial, Though  no  direct  experimental  proof  is  available,  it  is  suspected 
that  the  presence  of  fungi  may  be  beneficial  in  the  propagation  of  white 
pine  from  cuttings,  either  by  acting  as  a supplementary  source  for 
natural  auxins  or  in  a symbiotic  relationship.  This  has  been  suggested 
previously  in  connection  vAth  the  superior  results  obtained  in  the  sash 
bed, 

S/  Snow,  A."  G.,  J'r,  Clonal  variation  in  rooting  response  of  red  maple 
"""  cuttings,’  'Northeastern  For,  Exp,  Sta,  Technical  Note  No,  29, 

October  23,  1939, 

6/ , Variables  affecting  the  vegetative  propagation 

of  red  and  sugar  maple.  Jour,  Forestr^r  (in  press). 
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SWiAEY 


The  results  of  these  experiments  have  indicated  that  a nimiber 
of  factors  influence  the  rooting  of  greenwood  cuttings  of  white  pine 
collected  in  late  summer  and  grovm  in  outdoor  propagating  beds. 

1.  Cuttings  from  trees  in  the  younger  age  classes 
(less  than  15  years  old)  root  more  readily  than  those 
from  older  trees. 

2.  In  tests  involving  seven  different  cutting  types 
from  10-yr*-old  trees  the  greatest  rooting  response 
was  obtained  wdth  those  farthest  removed  from  the 
tcrrainal,  i.  o.,  the  lateral  segments  of  current 
season* s growth  on  lateral  bra,nches  in  the  low’cr 
portion  of  the  tree. 

3.  Maximum  average  rooting  (47.5  percent)  ivas  obtained 
wdth  a 6-hour  treatment  of  indolebutyric  acid  at  a 
concentration  of  25  mg,/l,,  follovjcd  by  dipping  in 
auxin  dust  before  planting  in  an  outdoor  sash  bed. 

4.  More  cuttings  rooted  in  the  propagating  bed  covered 
7/1  th  sash  at  night  and  containing  decomposed  horse 
manure  and  bedding  strav/  beneath  the  6-inch  3:2 
sand-peat  mixture  for  a propagating  medium  than  in 
the  usual  open  type  of  bed  covered  7\rith  burlap  and 
containing  only  the  sand-peat  mixture  m-cntionod  above, 

5.  The  experiments  indicated  that  cuttings  from 
individual  wrhitc  pine  trees  may  show  considerable 
inherent  clonal  variation  in  rooting  ability. 

6.  It  is  suggested  that  fungi  may  be  beneficial  in  the 
rooting  of  vdiite  pine  cuttings  by  acting  both  as  a 
source  for  additions,!  auxins  and  in  a symbiotic 
relationship. 

7.  Greemvood  cuttings  grown  in  outdoor  propagating  beds 
at  Wil liamst own,  Masssnhusottsj  must  be  carried  over 
the  7/inter  and  into  the  folloi^ing  summer  before  roots 
are  developed. 
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